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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the jet which coal and liquid mixture slurry fuel, and a atomization medium are made to join, and is sprayed — a hole — 
having - the jet — a hole — the atomizer characterized by coating the inside of the aforementioned shell with the diamond coat in 
the atomizer of the two-phase flow formula which equipped with the shell made from ceramics inside 

[Claim 2] It is the atomizer characterized by coating the diamond coat so that the coal and the liquid mixture slurry fuel-supply 
passage, and the opposite-side inside of the aforementioned shell may become thicker than other insides in claim 1 publication. 
[Claim 3] It is the atomizer which a diamond coat sets the axis of rotation as the heart shifted from the medial axis of the 
aforementioned shell in claim 2 publication, and is characterized by being the diamond coat formed of heat CVD while making it 
rotate. 

[Claim 4] The atomizer characterized by being regulated by the range whose bore of the aforementioned shell is 3.5mm - 7.0mm 
in claim 1 publication. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] C WM which is coal- water- slurry fuel sprays this invention. 
[0002] 

[Description of the Prior Art] CWM (high concentration coal and water slurry) pulverizes coal, is the fuel [-izing / the shape of ** 
/ mixed and / water and the additive / fuel ], and is used mainly in a boiler as an alternate fuel from a fuel oil to coal. Since many 
moisture's being included (about 30 - 40%) and apparent viscosity are high, although CWM sprays and it is made to burn, in 
order to make it burn good, it is indispensable [ the atomization in an atomizer is a problem, and ] to make spraying which 
consists of a detailed drop group generate in an atomizer. 

[0003] Moreover, good spraying is required in order to reduce the nitrogen oxide (NOx) in exhaust gas, a carbon monoxide 
(CO), and the unburnt matter in ashes. 

[0004] The biggest problem at the time of carrying out atomized firing of the CWM is degradation of the combustion 
characteristics by wear deformation of an atomizer, wear jet a hole becomes large, and if it deforms so that it may become 
sore, atomization will become bad by the fall of the jet rate of flow, and a combustion state will become poor, and various troubles 
will be caused 

[0005] the time of the atomized firing of CWM in a boiler etc. - jet - the steam which is a atomization medium from the medial 
axis of a hole -- supplying — jet ~ the twin fluid atomizer of the middle mixture formula which supplies CWM, is made to join 
and mix both and is sprayed from side-attachment-wall opening of a hole is used well this - a twin fluid atomizer - jet — a hole - 
a configuration - "-- Y — " — a character — being alike — ****-- things — from — Y - jet — a formula -- a twin fluid atomizer — 
[ - for example, — the Japan Society of Mechanical Engineers - editing --; "-- combustion engineering a handbook ~ " - 
Maruzen ~ issue - (-- 1995 --) - P . - 42 - ] -- calling - having -- things -- many . 

[0006] jet [ in / Y jet formula twin fluid atomizer / in drawing 1 1 ] ~ a hole -- an inner phenomenon is shown typically jet ~ the 
flow of the atomization medium (steam) 2 supplied on a medial axis from the upstream since CWM1 supplied from the side 
attachment wall of a hole 6 has the large inertia force penetrating jet of an opposite side - a hole it collides with a wall 
[0007] In this portion, it spreads in the shape of a liquid membrane, and is accelerated by the atomization medium (steam) 2, and 
CWM1 receives strong shearing force, and starts atomization. jet - at the interior and the outlet end face of a hole 6, CWM1 
atomizes by the two respectively following mechanisms 

[0008] (1) The front face of the liquid membrane of CWM1 is violently disturbed by high-speed-shearing operation of the 
atomization medium 2, and CWM1 atomizes [the inside (alpha) of a view]. 

[0009] (2) the liquid membrane of C WM1 ~ jet - [inside (beta) of a view] divided so that it may be torn off in the outlet end face 
of a hole 6 

[0010] anyway, atomization and division of CWM1 — jet — it happens equally inside a hole 6 — ******** .. j e t — with the feed 
zone of C WM1 in a hole 6, it inclines toward an opposite side and is generated In addition, a sign 8 shows a nozzle body among 
drawing 1 1 . 

[00 1 1 ] therefore, jet — the outlet section of a hole 6 inclines like drawing 13 , deforms distorted and is worn out this wear variant 
part 10 is divided into two, and becomes a configuration like "the ear of an animal" ~ jet - the jet to which CWM1 in a hole 6 is 
divided in two by operation of the atomization medium 2 — becoming — jet — it is because it collides with the wall of a hole 6 In 
addition, in a CWM feeder current way and 5a, a medial axis and 5b show [ a sign 5 ] a colliding point among drawing 13 . 
[0012] such intense wear deformation — jet - the equivalent diameter D of a hole 6 (this definition is referring to drawing 13 ) 
increases with the time t of an atomizer, as shown in drawing 12 

[00 1 3] in order to prevent such wear as much as possible, generally it is shown in drawing 14 as -- jet the method of 
installing the sleeve 7 made from ceramics in a hole 6 is taken 

[0014] However, CWM1 inclines and flows as mentioned above, intense shearing force joins the part intensively, partial wear is 
intense, and carries out wear deformation greatly within hundreds of hours, and inflammable ability falls sharply. In addition, as 
for a sign 3, a CWM feeder current way and 4 are atomization medium feeder current ways among drawing 14 . 
[00 1 5] Drawing 1 5 summarizes change of the unburnt matter U in ashes to the burning time t of CWM1 , i.e., the time of an 
atomizer. By breaking by unburnt-matter in ashes U* at the time of the early stages of use, the unburnt matter U in ashes of a 
vertical axis was dimensionless-ized, and was expressed. 
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[0016] In the metaled atomizer, extremely, to the inside of a short time, the unburnt matter U in ashes is conspicuous, and 
increases so that clearly from this drawing. Although improved rather than the metal atomizer in the case of the atomizer using the 
sleeve made from ceramics, before using it for 1000 hours, the unburnt matter U in ashes increases more than double precision. 
[0017] 

[Problem(s) to be Solved by the Invention] Even if it installs antifriction ceramic parts in the wear section of the twin fluid 
atomizer for CWM as mentioned above, there is a limit in durable time and there is a fault that degradation with time is looked at 
by combustion characteristics. 

[0018] however, the jet which the steam which are CWM and a atomization medium joins as mentioned above in this invention in 
the target middle mixture formula twin fluid atomizer (called "Y jet formula atomizer") -- a hole - CWM and a atomization 
medium are not necessarily fully mixed inside, and it inclines, and flows Therefore, you also have to take into consideration such a 
flow gestalt toward which it inclines. 

[0019] the purpose of this invention is to offer the atomizers for [ which can boil markedly the endurance and reliability of a 

middle mixture formula twin fluid atomizer for CWM combustion, and can raise them ] CWM spraying 

[0020] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the following meanses are adopted in 
this invention. 

[002 1 ] jet of Y jet formula atomizer ~ a hole ~ setting -- a part with the most intense wear — setting -- jet - a hole diamond 
coating is given so that it may become thick inside the ceramic shell (sleeve) inserted inside compared with other parts, for 
example, so that it may become the thickness of 50 micrometers the direction (jet a hole turning CWM to a slanting lower part 
from the side of the upper section jet) which CWM spouts with a part with the most intense wear - the jet by the side of reverse ~ 
a hole - it is an inside 

[0022] On the other hand, in the portion which is not comparatively intense, wear makes the coat of diamond coating thin and sets 
it to about 10 micrometers, in short — the feature of this invention — jet - a hole — it is changing the thickness of the diamond 
coating coat in the inside of the ceramic tube-manufacturing object (sleeve) inserted inside to the circumferencial direction of a 
shell according to the violence of wear 

[0023] Such uneven film formation of a shell circumferencial direction is realized not only by making it only rotate but by rotating 
the ceramic tube-manufacturing object (sleeve) which is a worked object by C VD to the circumference of the axis shifted from 
the medial axis of a ceramic tube-manufacturing object (sleeve). 

[0024] Diamond coating by heat C VD is carried out on the front face of the ceramic (silicon nitride) tube-manufacturing object 
(sleeve) of small SiC (silicon carbide) or small Si 3N4 of a coefficient-of-thermal-expansion difference etc. that is, jet — a hole — 
a diamond is formed to the inside of the ceramic tube-manufacturing object (sleeve) inserted inside 

[0025] Even if it is going to form a diamond directly by heat CVD to the stainless steel which is the parent of an atomizer (nozzle 
body), since the difference of coefficient of thermal expansion is large, in response to thermal stress, a diamond coat is easily 
damaged at the time of cooling. 
[0026] 

[Embodiments of the Invention] The structure of Y jet formula twin fluid atomizer which materialized this invention to drawing 1 
and drawing 2 is shown. Drawing 2 is the detail of a jet pore. 

[0027] the atomization medium (steam) 2 jet « it is supplied from the upstream on the medial axis of a hole 6 on the other hand 
- CWM1 ~ CWM unification - a hole 5 « leading - jet - it is supplied from the side of a hole 6 this jet - the hole 6 consists of 
sleeves 7 made from ceramics inserted and installed Opening of the hole which supplies CWM1 is carried out also to the sleeve 7 
made from ceramics. This sleeve 7 made from ceramics is a base material for coating a wall with the diamond coat 9. 
[0028] a diamond - CWM unification — thin (9" of thin diamond coats) on the other hand, a hole 5 is relatively thick in the 
colliding point 5b side of CWM1 in the side which carries out opening (thick diamond coat 9') ~ membranes are formed like 
Membrane formation of this diamond is performed by heat CVD. in short - this invention — setting — jet - in the circumferencial 
direction of a hole 6, the thickness of the diamond coat 9 is changed artificially In the wall by the side of colliding point 5b in 
drawing exposed to a cruel shearing operation, thick strong diamond coat 9' is formed. 

[0029] drawing 3 - jet - it is drawing which looked at the hole from the furnace side (it will be A-A' if drawing 1 and drawing 2 
are followed) CWM unification - the opposite side is coated with thick diamond coat 9' with opening of a hole 5 It is more 
convenient to coat thinly, if membrane formation cost was taken into consideration, since the shearing operation of CWM1 is 
comparatively weak and there is endurance even with 9 sufficient" even of thin diamond coats, although thick diamond coat 9' was 
sufficient also as the supply side of C WM1 . In addition, a sign 1 4 shows CWM supply opening among drawing 3 . 
[0030] Drawing 4 (a), (b), and (c) show how to give change to thickness to the circumferencial direction of the sleeve 7 made 
from ceramics, and form a diamond. 

[003 1] If it is made to rotate to the circumference of medial-axis 5 a of the sleeve 7 made from ceramics, diamond coating which 
the center of rotation is shifted [ coating ] to a side to coat with a thick coat from sign 5a to coating of equal thickness being made 
to a circumferencial direction, and changes thickness as the position of a sign 1 5, then an aim is realizable with heat CVD. 
[0032] In heat CVD, the mixed gas used as a raw material is sprayed towards the sleeve 7 made from ceramics which carries out 
non-**** rotation as a jet 18 from a nozzle 17 on the bottom of heating, and membranes are formed. In addition, a sign 16 shows 
rotation tracing among drawing 4 . 

[003 3] In the direction of a-a* in drawing 3 , the result which compared the thickness of the diamond coat 9 is shown in drawing 5 



10/19/02 12:46 PM 



http7/www4 .ipd I -jpo.go.j p/cgi-bin/tran_web_cgi_ejje 



. In the position of a, 15 micrometers in thickness, although it is 1 7 micrometers in thickness on the other hand in the position of 
a', it turns out that membranes are formed by almost equivalent thickness. 

[0034] The thickness comparison in the direction of b-b' of drawing 3 is shown in drawing 6 . In the position of b where CWM1 
collides, membranes are thickly formed with 28 micrometers. On the other hand, the supply side of CWM1 was 1 1 -micrometer 
thickness. If the diamond coat 9 is formed by 28-micrometer thickness, the bottom of a quite intense shearing operation is also 
enough on antifriction. On the other hand, no less than 1 1 micrometers of thickness of an opposite side are not too thin especially, 
and they are existing sufficient wear-resistant conditions. 

[0035] The fixed method of the sleeve 7 made from ceramics is shown in drawing 7 and drawing 8 . In Y jet formula atomizer 
concerning the gestalt of this operation, the notching section 1 2 is engraved on a part of outlet edge of the sleeve 7 made from 
ceramics, it presses down according to the part, a board 1 1 is pressed down, and it fixes to the nozzle body 8 on a screw 13. It is 
made to make the configuration of the notching section 12 have agreed in the configuration of the presser-foot board 1 1 . 
[0036] the jet which has more than one - all the sleeves 7 made from ceramics of a hole are pressed down simultaneously, and it 
positions with a board 1 1 and fixes thus - if it positions - C WM unification -- a hole 5 and opening of the sleeve 7 made from 
ceramics carry out skillful ****** 

[0037] In addition, Y jet formula atomizer concerning the gestalt of this operation chooses a jet aperture, i.e., the bore of the 
sleeve 7 made from ceramics, from within the limits of 3.5mm - 7.0mm. although this size is large compared with the jet aperture 
of the atomizer used from the former — jet if the jet rate of flow in a hole is made the same, it is changeless to characteristics of 
atomization (mean particle diameter of spraying), and good combustion can be realized 

[0038] Moreover, if a jet aperture is large in this way, it will be advantageous and membrane formation by heat C VD like 
drawing 4 will enable it to coat thick and stable strong diamond coat 9'. 

[0039] jet of as opposed to the burning time of CWM using the atomizer which coated the diamond coat with the method of 
drawing 9 requiring for this invention — change of the equivalent diameter D of a hole is investigated here — an equivalent 
diameter D — jet — initial diameter DO of a hole It dimensionless-ized by dividing. 

[0040] when the method concerning this invention is adopted, even if the burning time of CWM exceeds 1 0000 hours — an 
equivalent diameter D — change — there is nothing -- jet — it turns out that the configuration of a hole is about 1 law Drawing 10 
summarizes change of the unburnt matter in ashes to the burning time t of CWM, and compares with the gestalt of operation of 
this invention the case where diamond coating is carried out at equal thickness. By breaking by unburnt-matter UO in ashes * at 
the time of the early stages of use, the unburnt matter U in ashes of a vertical axis was dimensionless-ized, and was expressed. 
[0041] In the case of the atomizer concerning this invention, even if it passes through a long time, it turns out that an increase is 
not seen but abbreviation regularity, i.e., a combustion state, is kept constant at the unburnt matter U in ashes. On the other hand, 
in the atomizer which performed diamond coating to equal thickness, it is admitted that the unburnt matter U in ashes increases in 
the shape of a step. 

[0042] In the part which CWM inclines and collides and receives intense shearing, this is for the ceramics which are base 
materials to start wear deformation taking advantage of this, when a diamond coat is damaged (this serves as a start of the increase 
in-like [ step ]). 

[0043] On the other hand, the effect arose by the method concerning this invention, because CWM1 inclines, there is no injury in 
the part which becomes the bottom of a severe shearing condition since the diamond coat 9 is formed strongly thickly, and wear 
deformation did not arise on the parts made from ceramics over the long period of time. 

[0044] As mentioned above, if the diamond coat 9 was fabricated by the method concerning this invention, in Y jet formula 
atomizer, it is able to be checked over a long period of time that atomization and inflammable ability are kept constant. 
[0045] The atomizer which materialized this invention is applicable not only about CWM explained as a gestalt of operation so 
far but other liquid fuel or the fluid-ized slurry-like fuel. 

[0046] the atomizer for a fuel oil or crude oil combustion - the time of a burner pause - the influence of a part for S (sulfur), a 
steamy drain, etc. in fuel - low temperature oxidation ~ being generated -- jet - it deformed so that a hole might become 
immoral, and there was a problem to which a spraying state becomes poor and to say Also as such a cure against low temperature 
oxidation, this invention is effective. 

[0047] On the other hand, into a original ****** boiler, the crude oil with which many solid particles and sludges are contained 
may be used directly, such a crude oil — the influence of a solid particle — jet of an atomizer — a hole is worn out and it deforms 
greatly, and differential pressure control of a fuel flow may become difficult, or the problem which soot generates from a 
combustion flame may occur Although the life was prolonged when using the ceramic member, there was a limitation. 
[0048] If the atomizer which materialized this invention is used also in the case where such a crude oil is used, an endurance life 
is prolonged sharply and the inflammable ability stabilized further can be continued for a long period of time. 
[0049] the jet with which CWM1 collides in Y jet formula atomizer at high speed according to the gestalt of operation of this 
invention - a hole - in order to give diamond coating to the part (jet by the side of reverse with the jet direction of CWM1 a hole 
six inside) of the 6 interior so that a coat may become thick especially the abrasion resistance of this part being conspicuous 
- high - jet the shell (a sleeve) 7 of the ceramics nature inserted into the hole 6 will not cause wear deformation nearly 
completely By this, the endurance of an atomizer can be held now over a long period of time. 

[0050] (1 ) jet the problem, i.e., the problem of degradation of spraying and inflammable ability with the passage of time, 
incidental to a combustion technology of CWM called increase of the unburnt matter in generating ** ashes of elevation **CO of 
the NOx concentration in the destabilization ** exhaust gas of the flame by poor ** ignition and flame stabilizing resulting from 
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the defect (2) of the atomization by wear deformation (expansion) of a hole and (1) can be solved now 
[0051] 

[Effect of the Invention] If this invention is materialized, the following effects will arise. 

(1) jet ~ since a hole can prevent the wear deformation which inclines distorted, endurance and reliability are maintained over a 
long period of time 

(2) According to the effect of the above (1), even if it passes through prolonged employment, atomization does not deteriorate, but 
a combustion flame is stabilized and can suppress increase of generating of CO, NOx concentration, and the unburnt matter in 
ashes. 

(3) non-**** rotation method - jet a hole - the diamond membrane formation which gave change to thickness inside is 
possible 

(4) Thick strong diamond membrane formation is attained. Thereby, the endurance life of an atomizer becomes still longer. 

(5) since it is [ that the reliability of an atomizer is high, and ] long lasting -- exhaustion - the cost of a member can be held down 
low Moreover, the frequency of the exchange work of atomizer parts can be lowered sharply. Therefore, the problem 
accompanying a pause of a burner is also lost and it contributes also to the operability improvement of the whole boiler. 



[Translation done.] 
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[ 0 0 2 3 ] ZCQX o $^ra^fo<0WHR»* 

[ 0 0 2 4 ] »C V Dftfc J; h ¥4 ^ V H 3 — r 4 > 
IU$S*£a'JvS»s i c (M:y>f m) J>&^ 
JiS i 3 N 4 (^Miit) 3#>-fe7$ y ?XS<gffc 

[0025] Th^-f (SX*-$T4 ) vMfoX'b 
L J: o k IX i> , MRm0%ttf*» * >fc*>fc. 
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[0026] 

U:Yi/x y h^Z^*T hvf 1ftf>«BS£ jjrT. 02 

[0027] flt&ftttfle (HA) 2fct *a3L60>4M> 
N±l)-bS»>&fti&3*l.&. — 3u CWMlli CWM 

73&»^aKS*iTOS. CWM 1 SftfeT&TLfcL -t^ 
10 S /^XSX'J-^tt^PLTV^. dO-fe^S-/ 
^JURxy-^7tt. rtMtr-f-\' ; EyKaK9^3- 

[0 0 28] ^-f^FEfFtt. CWM£ft3L5#HD'f 

mzmtmzm< (mw^ymtm^ ) . - 
*cwm i <m^,5 bmx'OMK (mw'itty h 
tell 9' ) ^ildtjaw-*. io^^yKcojS 

20 h 5 b . s< M@^r^f •Y't 

[0029] 03{i«tUfLS:^HI (Hi. @2tCfti. 
\*>YWM9' X'h&WX'b&iK CWM10l?Bf 

ftmffHMtm^tztbtz. mw^yvim^ x- 
>7Ltti)m%tfsx-Jbh. 33 

30 «f^l4«CWM^^PgP2r^„ 

[0030] 04 (a), (b), ( c ) $ -y 7 

xigxy-7 r 7com*itiiK:«LT)SS{^t^WtT 

[0031 ] •fe7 5-y^xmy-y7«0«t"ll>«5a^ 

40 [0032] acVDJfCtt. MTtfc^T. Bftb 
%hm&tiX*;X)V 1 7 ^iffie 1 8 k LX . #|8CK 

[0033] 03tfc(tSa-a' ^(CtS^T. ^ 
^yK«R9<0W8*ll«l[tfcll**H5fc3rr. a 
OfiST«ff$ 1 5^m. — 2fa' (J^iSTtil 7//m 

[0034] 03<7)b-b' ^AtClitt&KUnfiK^H 

50 6fe^-. CWMl*?ffi^l>b«0(i^T1±2 8/imt 



(4 

5 

m<&mtix^z>. -u. cwMicott*&ii{±i lv 
mmi±.+ttT'h & . %&wm% 1 1 u m *> . 

[0035] 07, 08tC<±-fe55 y^XgX'J-7'7 

vmfeumz^-t. *$m.<mm.iz%h y^'x y h^r 

mc^O^^ 2££KU *^ftC^;btfTff2 10 
tLWL 1 1 £ff 2 it'Xl 3£J: 9 /X/l/tfr -r 8 £H5g 

•fs. «o^S5i 2coj^R*i. ffSitsi icommz 

[0036] mWL$>&m.liaico£Xcr>-t 7 5 ••/ ?xmx 

sm.. zoxoizommnu*. cwm-^^?l5 

fc. ^xgxu-y7^p^'±#<-&grt 

[0037] 5ri>. 3(s||iSco»®t«S Yisx. -y h&T 
hV-f-ffcL i§ai?Lg. Bfl^-b^ 5 y 7X1^-77 20 
<7)flg£3. 5mm~7. 0 mm<7)mB\*ifrt>mM-f 

[oo38]*^,c:<oj:d t^ms* 5 ** wur 

<o. m<x%%mm%y4 j e*y\ : m&9' ^a-x-f 

[oo39] m9\t&m\iz&hi5m:y4^v m 30 
K^n-x-f yVLtiTh^j-ftm^x. cwmcorn 
mmsizm-zmftiLnm^w&Dcrygitzm**: 

"cm* i t izx vmfttikitz. 

[0040] ^mzgkh^m^um cwm 

(mmmtiooootimzmtxiy. nmmoiz 

&. 0io<icwM<om^fatt^trsK4'*«ii*co 
i t sr>tz i> <nxh o . *mkomm<mm t . ^ 
mmmizyj^>F3-7-iyyLt:w&£}muz 40 

m*mftvo *x^&ztizxvm<!&£{tLxmL 
fc. 

[0041] *»i«fc«67 JUSSS: 
STtK't'^^utJejn^tn-rBS-^, BP*>. ft 

6. 

[004 2] ^iUtCWMAHfo-Cfl^eL. jnu^sni 50 
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(i^^f-y7ljeJWlK)BBtti:«r4) . -r*i£§o*» 
£#>•£'*>£>. 

[0043] iWdWLT^fiMfcaiitE-CJKIiaWt 
tfcfltt. CWM 1 #fii 0 . ^rK&wBfi&ttTfc =5r-&gp 
tt£*>Wt. * r 4-TC:'KiU£9£J9<ffl3Bj£l/t 

Klfto a B tci§SB^#± l%frr>1ztzthX'h& . 
[0044] BLLt 9*»Hfc:flk&*tt-W r -f F 
SHU 9 JSWfilf, Y Vx. vh&Tb v>f iffctJ V > 

x^<mmtLxwmLxztzcviM<7)z.%t>-?. as 
i>mm*tffi.x'h&. 

[0046] WAhh V^±Jg«W^KfflWT h v>f ifT- 

[0047] JHi|j^§ ^ ffl^i 1 
S. i«)J:3«rKilreii. HJ^^^STThv-fif 

[ 0 0 4 8 ] ^coi 3 ^Sift SrWffl^i. t-Xtt . * 
[0049] *%Wtf0HM^©t J: » Y >-'x y h 

^rhv>fif^j3^T. cwm 1 immx-m3zt&m& 
?L6 rtascoaifi ( cwm 1 <mtttfj$\t immiz&vz, 

[0050] u)m&K<o®mB(&k) izxm 
( 2 ) < 1 ) \,zimth 

WfotfXti? con o x?ggco±# 
®CO?)%£ 



7 

5. 

[0051] 

mat**: m&&tmmtf&tzti& . 

( 2 > ±ia ( i ) omtx «»is<7)afflSrST 

«tMBi#IM^\ «*bkUai$£U coon 

(4) j^ga&r^tyh'jw^fc&s, -it 

l*i#A*Wl*SBrc*4. 

[04 ] ( a ) , ( b ) . ( c ) liiftajfLrtfliAWrtM 
[05] 03c9a-a' Sri&UCtJttS^-^tyFn- 
[06] 03<9b-b' jTftKCfcJti^^VHn- 

[07 ] rttttrr-f+ty H3-f -f y^Lfc«B?Lrt 
[08] rtMfci^-vt^H^-r-f yyLtzmam 
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[09] *wjm^£*tmtm%?M®mx'$> 

4. 

[010] *^BI!O^l*^^-|l»W^*c7)«re0T'*> 
4. 

[0ii] «3i^czss*r hv>f fttirtiWHLrtw 

[0 1 2 ] {&fc£Z8£f*T bv4 ?<Of%m&&*rtim 
0T'£>4. 

io [013] «3tetza*r h v>r -r^ras^sr^-r^ 

[014] 9&&Effl*7 b U -T «9fitji0T-*> 4 . 
[015] IsfcfedeEflcT bH ?ara&££*?1ftt 
0T'S>4. 

1 CWM 

2 ftfMUHfc 

3 CWMflt&s£S& 

4 fR&ftttttB&fflt 

20 5 CWM^cSL 

5 a 

5 b flgg£ 

6 ftiHL 

7 -b5 5y^XSX'J-y 

8 JXfri&T4 

9 *W**VK»R 

9' ffk^-lrtVFWR 
9" JH.^-^VFttR 
1 1 #P*i« 
30 12 

13 ff$xb'X 

14 CWMtttfiBKH* 
1 5 EHg«t»4> 

16 

17 JSCfttfXfflyX;!, 

18 m%. 



[07] [08] 




1- cm 

2- «tMfc8*G5§> 
s-aattm 

13-»3*tfX 



mil 
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[@2] 
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1 ---CM 
5-CKH&IKE 




1-CW 6-i*ai3l 

2»«ttfttt*GIi© 7- 

3-CMKtg3S8 8- 

4 -«tl{UK«m6ISSS 9' 

s-cw&sm 9* 

5a— cfrfrJA 
5b- 




A -A' jfrfiffiB 

1 "-CHM 

5b-«g&5 
B--4UBL 

8 •yX*jK7 r ^ 



[04] 




5a--'4><£>IA /I i 

7- fe5 5**xaX'J-7 @$g OSRR) 

15- @fe4»<t>0SttP& 

16- BKtU* 
IT-WMfJlJH/X* 

18-1838 
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IM5] 



ime] 



i 30 

G 



15 



V 



(15 MB) 



m 



(17 (in) 



« 

£ 15 

A 
V 
*- 
V 

0 



(tlua) 



C >rt<OftBHKS 



[09] 



[010] 



SI 
W 

an 
e 

-> 



5000 



10000 
(hr) 



D,-iSiItfU>fcltt@& 



•B- 



m 




5000 10000 
&mtm t (hr) 
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[011] [012] 




1-cm * o.- smtsmm<D^taaL<Dwm& 

6»peas7L 

( a ) -m&ZSinit/uSiT-Hi C It 




[014] 



c-c jjfaim 

1 - CM 

5 -cmr«£% 

5a -*i£j# 
5b -S£* 

10- 




1 -CM 

2- --atftb«f«:QSS> 

3- CMfi8S3BS 

6 -*a»l 

8 — -/3fJU*5 f ^ 
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[015] 




1 1 1 1_ 

0 500 1000 

ymms t (hr) 



mmmi *t± «- (72) mm ma «- 



